Pathophysiology of gap junctions in heart disease.
Electrical coupling between cardiac muscle cells is mediated by specialized sites of plasma membrane interaction termed gap junctions. These junctions consist of clusters of membrane channels that directly link the cytoplasmic compartments of neighboring cells. Each gap-junctional channel consists of two connexons, one from each of the interacting plasma membranes, extending across the narrow extracellular gap. Connexons are constructed from connexins, a multigene family of conserved proteins. Different connexins confer specific electrophysiologic characteristics on the assembled channel protein. The major connexin of the mammalian heart is connexin43, although other types of connexins are also expressed, notably connexin40 in myocytes of the atrioventricular conduction system. Confocal laser scanning microscopy of anti-connexin43 immunolabeled samples reveals two major abnormalities in myocardial gap junctions in ischemic heart disease: loss of the usual ordered distribution of gap junctions at border zones adjacent to infarct scars, and reduction in the quantity of connexin43 gap junctions in myocardium distant from the infarct. These and other changes reported in myocardial gap-junctional communication pathways following infarction may result in heterogeneous anisotropic conduction and reduced conduction velocity, thereby forming a proarrhythmic substrate. Current evidence suggests that reduction in connexin43 content is a general pathogenetic feature of cardiac disease, and that changes in the expression levels of other connexin types may contribute to altered electrophysiologic function in the diseased heart.